ABSTRACT Long-term monolayer cell cultures have been prepared from tumor nodules in spleens removed from 28 patients with Hodgkin's disease and from 84 spleens that did not have tumors from Hodgkin's disease patients, normal adult spleens, and human fetal spleens and thymuses. After 3 to 20 serial passages in culture, cells from nine of the Hodgkin's disease monolayers underwent morphologic change in vitro with transition from a spindle and reticular pattern of replication to polygonal and round cells that propagated in mosaic arrays. Four of such Hodgkin's disease monolayer cell lines were injected subcutaneously into 43 nude, athymic mice. In 36 animals (84%), neoplasms developed at the inoculation site that were locally destructive, capable of pulmonary metastasis, and eventually fatal to the recipients. Transplanted tumors were not observed in 18 athymic mice injected with cultures prepared from normal human adult spleen and fetal spleen and thymus, nor were tumors seen in 16 similar animals that received fresh, noncultured Hodgkin's disease tumor tissue. On microscopic examination, xenografts derived from Hodgkin's disease cultures were pleomorphic malignant neoplasms composed of large, undifferentiated cells, resembling reticulum cell sarcoma.
neoplasms were composed of human cells with an aneuploid karyotype and that monolayer cultures prepared from the heterotransplants contained a karyotype similar to that of the cultured cells prior to passage in mice. The ability of these Hodgkin's disease cell lines to produce invasive tumors with human karyotypes in nude mice is evidence of the neoplastic nature of the monolayer cells and their relationship to the malignant cell of the human disorder.
Experimental studies of Hodgkin's disease are hampered by the cellular heterogeneity of the tumor in vivo and the lack of a morphologically similar counterpart of the lymphoma in animals. Therefore, examination of tissue cultures derived from Hodgkin's disease tumors and transplantation of these cultured cells into experimental animals may be useful in the investigation of this malignant lymphoma. In the present report we describe growth characteristics of primary explants and longterm monolayer cell cultures derived from Hodgkin's disease splenic tumors. Cells from the long-term Hodgkin's disease monolayers were transplanted into nude (athymic) mice. Epstein et al. (1, 2) (Fig. 4) of the Hodgkin's disease monolayer culture used for subcutaneous inoculation. The randomly disposed cells were pleomorphic microscopically, with eosinophilic cytoplasm, large, round vesicular nuclei, and prominent, eccentrically aligned, basophilic nucleoli ( Microscopic pulmonary metastases were found in four out of the 36 nude mice with subcutaneous tumors (Table 1) . Three animals had subcutaneous nodules [8] [9] [10] Hodgkin's disease cell lines have been maintained in vitro for 3-4 years with persistence in culture of a homogeneous population of polygonal and round cells with scattered multinuclear forms. In earlier studies from our laboratory we demonstrated an antigen on the surface and within the cytoplasm of cells from these cultures (6, 7) . More recently the antigen has been isolated and partially purified from supernatant medium of Hodgkin's disease cultures by polyacrylamide gel electrophoresis and Sephadex column chromatography (8) . Prolonged replication of cells in vitro derived from the tumor has up to the present time been necessary for detection of this Hodgkin's disease culture antigen.
In the present experiments cells from Hodgkin's disease cultures were found to produce malignant tumors when injected into athymic mice, indicating that the monolayers may be derived from neoplastic cells of the disorder. The transplanted tumors destroyed bone, infiltrated the pleura and thoracic spinal cord, and produced pulmonary metastases. Microscopically, the xenografts were undifferentiated, pleomorphic malignant tumors that resembled large-cell lymphoma (reticulum cell sarcoma). The tumors did not involve lymphoid organs in mice and Reed-Sternberg cells were not positively identified, although numerous binucleate and multinucleate cells were seen. The xenografts were composed of cells with human-type chromosomes with aneuploid karyotypes similar to the original Hodgkin's disease monolayers. The transplanted tumors could be reestablished in vitro with propagation in culture of cells that were morphologically and cytogenetically similar to those of Hodgkin's disease monolayers before passage in mice. Cultures derived from the transplants, when reinoculated subcutaneously into athymic mice, produced more rapidly growing, locally destructive tumors than the original Hodgkin's disease monolayers.
Three lines of evidence suggest that the tissue culture cells 
